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3oojiornHecKHH HHCTHTyT AH CCCP, JleHnHrpaA 

HccaeffOBaHa yjiLTpacTpyKTypa nonpoBOB hhm$ hkcoaoboto KJiema H. asiaticum 
npn rojiOffaHHH h nnTaHHH. rnnoftepMa rojiOflHtix hhm$ xapaKTepn3yeTCH cjia6nM pa3BH- 
raeM rpaHyjinpHoro 3Hji;onjia3MaTHqecKoro peTHKyjiyMa, MajiHM kojihhgctbom mhtoxohaphh, 
OTCyTCTBHeM KOMIIJieKCOB rOJIB^JKH. MHKpOBOpCHHKH Ha ee anHKaJIBHOH HOBepXHOCTH 
pacnojio>KeHBi GecnopHAOHHO. IIpoKyTHKyjia HMeeT roMoreHHyio TOHKorpaHyjiHpHyio CTpyK- 
Typy. B nepHOA nnTaHHH B03pacTaeT ofibeM rnnoffepMajitHEix KJieTOK. yBejiHHHBaeTCH kojih- 
necTBO ajieMeHTOB rpaHyjinpHoro 3Hji;onjia3MaTHHecKoro peTHKyjiyMa h annKaJitHHx MHKpo- 
BOpCHHOK. IIOHBJIHIOTCH KOMHJieKCBI FOJIBJPKH H aHHKaJlBHBie Hy3Bipi>KH HeCKOJIBKHX BHflOB. 
06pa3yK>in;aHCH b btot nepnoji; npoKyTHKyjia HMeeT jiaMejuinpHyio CTpyKTypy. 

Ilo ^aHHHM CBeTOonTH^ecKHX HCCjie^OBaHHii (Lees, 1947 , 1952 ; EajianiOB, 
1960 , 1967 ), nonpoBLi hkco^oblix Kjiemen nocTpoeHLi no TOMy nse njiaHy, 

HTO H nonpoBLi HaceKOMLIX, H COCTOHT H3 CJIOH mnO^epMaJItHLIX KJieTOK 
n ceKperapyeMon hmh KyTHKyjiLi. B cocTaB nocjieftHen bxoaht npoKyTHKyjia 
n annKyTHKyjia. B 3aBHCHMOCTH ot CTeneHH CKJiepoTH3an;HH pa3JinnaioT Tpn 
Tnna npoKyTHKyjiti: nojiHOCTbio CKjiepoTH30BaHHyio 3K30KyTHKyjiy, HecK- 
jiepoTH30BaHHyio aHAOKyTHKyjiy n Me30KyTHKyjiy, 3aHHMaioni,yio npoMensy- 
TonHoe nojionseHne. npoKyTHKyjia KOHenHOCTen n cnnHHoro mnTKa npe^CTaB- 
jieHa 3K30KyTHKyjioii, a MnrKan pacTH^KHMan KyTHKyjia hahocombi — Me- 
30KyTHKyjI0H. OcoSeHHOCTBK) HKCOftOBblX KJieHjeH HBJineTCH CnOCoSHOCTB 
k norjiom,eHHio orpoMHbix KOjinnecTB kpobh b nepno/i; nnTaHHH (EajianiOB, 
1960 ). nocjie^HHH oSecnennBaeTCH pn^OM Mop^o^yHKpHOHajiBHLix a,o;an- 
Tapnn, o^hoh H3 kotoplix HBJineTCH pocT n pacTH2KeHne nonpoBOB bo BpeMH 
nnTaHHH. BBH^y HCKjnowrejibHoro 3HaneHHH n CBoeo6pa3HH 3 thx npopec- 
cob y HKCo^OBLix Kjiemen npe^CTaBJineT HHTepec nccjie,o;oBaHHe yjibTpacTpyK- 
Typw nx nonpoBOB bo BpeMH nnTaHHH. O^HaKO KOJinnecTBO paSoT no yjibT- 
paTOHKOMy CTpoeHHio nonpoBOB hkcoaha HeBejiHKO (L[BHjieHeBa n MainaH- 
ckhh, 1965 ; Nathanson, 1967 , 1970 ) n jinnn, b o^hoh h 3 hhx npe^npnHHTa 
nomiTKa npocjie£HTb H3MeHeHHH b hx yjibTpacTpyKType npn KpoBOCOcaHnn. 
noBTOMy b 3a^;any HacTonipero nccjie^OBaHHH bxo^hjio 5ojiee no^;po6Hoe 
paccMOTpeHne yjibTpaTOHKoro CTpoeHHH rnno,n;epMajibHOH n KyTHKyjinpHon 
nacTen nonpoBOB b nepnop; rojio^aHHH n Ha pa3JiHHHbix 9Tanax nnTaHHH. 

MATEPHAJI H METOJJHKA 

Mccjie^OBaHHH npoBO^njincb Ha mhtkoh pacTH>KHMOH KyTHKyjie n^no- 
combi hhm(J) Hyalomma asiaticum , nocKOJibKy H 3 BecTHO (Lees, 1952 ; Eajia- 
ihob, 1960 ; Nathanson, 1970 ), hto b btoh nacra KyTHKyjibi b nepno,a; mrra- 
hhh nponcxo^HT Hanfiojiee 3 HawrejibHbie H 3 MeHeHHH. Hhm^bi Sbijih bbi 6 - 
paHbi b KanecTBe o 6 i>eKTa nccjie^OBaHHH b cbh 3 h c He 6 ojibmon tojih^hhoh 
K yTHKyjibi, hto oSjiemajio npopecc nponnTKn n npnroTOBJieHHH yjibTpa- 
TOHKHX Cpe 30 B. JJjIH BCKpbITHH 6 bIJIH B 3 HTBI rOJIOftHbie HHM(J)bI H HHM(|)bI He- 
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pe3 2 h 4 ahh nocjie Havana nHTaHHH, a TaK>Ke 3aK0HHHBHrae iurrairae. 
BcKpHTHe npoH3BO,u;HJioci) b oxjia>KAeHHOM pacTBope Pimrepa am nayKO- 
o6pa3HLix. OTnpenapnpoBaHHaH KyTHKyjia (jjHKcnpoBajiacB b 2%-m pacTBope 
rjiyTapajiBAerHAa Ha 0.1 M $oc(j)aTHOM 6y$epe (pH 7.2 — 7.4) b TeneHne 3 na- 
cob npn 4% c nocjieAyiomeH npoMBiBKon (j)oc(j)aTHBiM 6y$epoM h AO$HKca- 
DiHen 2%-m pacTBopoM 0s0 4 Ha tom >Ke 6y$epe b TeneHne 1 naca. B npo- 
MHBOHHyio cpeAy h pacTBop 0s0 4 AoSaBJiHJin caxapo3y am AO Be AOHHH 
HX TOHHHHOCTH 400 HlOsM. 06e3BO>KHBaHHe npOBOAHJIOCB CnnpTaMH B03- 
pacTaiomen KOHii;eHTpau;HH h aScojiiOTHBiM aijeTOHOM. B npoijecce o6e3BO- 
>KHBaHHH MaTepnaji KOHTpacTHpoBajin b HacBini;eHHOM pacTBope yKcycHO- 
KHCJioro ypaHa b 70%-m cnnpTe hb 1 %-m pacTBope $0C(|)0pH0-B0JiB(|)paM0B0H 
KHCJIOTBI B 100°-M CnHpTe. 06pa3I];BI 3aJIHBaJIHCB B anOH, B KOTOpOM CMeCH 
A h B coji;ep>KajiHCB b OTHomeHHH 1:1. H3roTOBJieHHe yjiBTpaTOHKHx cpe- 
30b npoH3BOAHJiocB Ha yjiBTpaTOMe LKB-3. Cpe3Bi oKpamHBajiHCB pacTBO- 

POM JIHMOHHOKHCJIOrO CBHHI];a, a 3aTeM HCCJieAOBaJIHCB Ha 3JieKTpOHHOM MHK- 

pocKone Tesla BS-613 npn ycKopmonjeM HanpmKeHHH 80 kb h nepBHHHBix 
yBejiHneHHHX ot 3 ao 30 tbichh pa3. 

PE3yjIbTATBI HABJUOAEHHH 

no A 3JieKTpOHHBIM MHKpOCKOnOM npOKyTHKyJia TOJIOAHBIX HHM(|) HMeeT 
oftHopoftHyio TOHKorpaHyjiHpHyio CTpyKTypy. OHa npoHH3aHa MHoronHCJieH- 
HLIMH CJierKa H3BHJIHCTBIMH nopOBBIMH KaHaJiaMH (pHC. 1), AHaMeTp KOTO- 

pBix KOJie6jieTCH ot 100 hm b 6a3ajiBHOH nacTH KyTHKyjiBi ao 250 hm — b ann- 
KajiBHOH. B nojiocTH KaHajiOB xopomo BHAHa ceTB, o6pa30BamiaH TOHnan- 
hihmh (j)HJiaMeHTaMH. ^HCTajiBHBie kohd;h nopoBBix KaHajiOB cjieno 3anaH- 
HHBaiOTCH nOA 3nHKyTHKyJIOH, B 3THX KOHI];eBBIX OT^eJiaX Jie>KaT CKOnJieHHH 
ojieKTpoHHonjiOTHoro Bem,ecTBa, HHorAa nepexoAnmne b HH>KHHe cjioh 3nn- 
KyTHKyJIBI (pnc. 1,3). 

B annKyTHKyjie, KOTopan no# cbctobbim MHKpocKonoM bbitjihaht KaK toh- 

KHH OAHOpOAHHH CJIOH, nOA 3JieKTpOHHBIM MHKpOCKOnOM BBIHBJIHeTCH CJIO>K- 

Hoe CTpoeHne. B Hen yAajiocB pa3JiHHHTB neTBipe cjioh, oTJimraiomHecH no 
TOJIIH,HHe H 3JieKTpOHHOH nJIOTHOCTH (pHC. 3). CaMBIH BHeiHHHH H3 HHX — 

cjioh I — HMeeT TOJimHHy okojio 150 hm h o6jiaAaeT yMepeHHOH ajieKTpomioH 

nJIOTHOCTBK). 0TOT CJIOH, BepOHTHO, COOTBCTCTByeT BOCKOBOMy CJIOH) KyTHKyJIH 

HaceKOMBix (Locke, 1961, 1964). 3to noATBep>KAaeTCH TeM, hto noA A^HCTBHeM 
noAorpeToro xjiopo(J)opMa nponcxoAHT nacTHHHoe ero pacTBopeHne. CjieAyio- 
ih;hh, no cpaBHeHHio c nepBBiM oneHB tohkhh, cjioh II HMeeT TOJimmiy 2 hm. 
Ot jie>Kam,ero noA hhm cjioh oh OTAejieH npoMe>KyTKOM hh3Koh ajieKTpoHHOH 
nJIOTHOCTH, tojiiahhoh 6 hm. no cbohm yjiBTpacTpyKTypHBiM xapaKTepHCTH- 
KaM cjioh II cooTBeTCTByeT jinnHAHOMy mohocjioio KyTHKyjiBi HaceKOMBix. 
^ajiee cjieAyeT HanSojiee 3JieKTpoHHonjioTHhiH cjioh III, tojiiijhhoh 15 — 
20 HM. 3tOT CJIOH MO>KHO COnOCTaBHTB C KyTHKyJIHHOBBIM CJIOeM KyTHKyjiBi 
HaceKOMBix no TepMHHOJiorHH JIoKKa (Locke, 1961, 1964, 1966) hjih 
BHeinHen 3nHKyTHKyjiOH no TepMHHOJiorHH ^ejiainaMSpa (Delachambre, 
1970). BjiH>KaHinHH k npoKyTHKyjie cjioh IV HMeeT TOJiiipniy 160 — 200 hm. 
Ero 3JieKTpoHHan hjiothoctb BBirne 3JieKTpoHHOH hjiothocth npoKyTHKyjiBi, 
ho HH>Ke, neM 3JieKTpoHHan hjiothoctb cjioh III. B cjioe IV HaSjiiOAaeTCH 
nonepenHan HcnepnemiocTB, o6pa30BaHHan nepeAyioiAHMHCH 3JieKTpoHHO- 
nJIOTHBIMH H 3JieKTpOHHO-np03paHHBIMH ynaCTKaMH. Ot npOKyTHKyJIBI 3TOT CJIOH 
OTrpaHHneH cjioeM rpaHyjinpHoro MaTepnajia. Cjioh IV, no-BHAHMOMy, coot- 
BeTCTByeT cjioio, onncaHHOMy JIokkom (Locke, 1969) KaK npoTeHHOBan 
annKyTHKyjia h J^ejiainaMSpoM (Delachambre, 1970) KaK ByTpemiHH 3nn- 
KyTHKyjia. 

THnoAepMa npeACTaBJieHa oahhm cjioeM kjictok, bbicotk kotopbix ko- 
jieSjieTCH ot 5 ao 7 mkm (pnc. 2). Co ctopohbi nojiocTH Tejia kjictkh noKpBiTBi 
6a3ajiBHOH MeMSpaHOH tojiiahhoh 30 — 40 hm, HMeiomen noA 3JieKTpoHHBiM mhk- 
pocKonoM TOHKorpaHyjiHpHyio CTpyKTypy. HaxoAnm;aHCH b KOHTaKTe c Ky- 
THKyjion annKajiBHan noBepxHOCTB kjictok noKpBiTa cpaBHHTejiBHO peAKO 
pacnOJIO>KeHHBIMH MHKpOBOpCHHKaMH BBICOTOH OKOJIO 0.3 MKM. BoJIBmyK) HBCTB 
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KjieTKH 3aHHMaioT KpyrjiLie hjih OBajiBHBie kr pa ^naMeTpoM 4 — 5 mkm, 
co^ep^Kaipne H^pLiniKO. B u;HTonjia3Me co^;ep>KaTCH OT,a;ejiBHBie pncTepHBi 
rpaHyjinpHoro 3HAonjia3MaTHHecKoro peraKyjiyMa, CBo6o^HBie ph6ocombi 
h jraiiHftHBie BKjnoneHHH. OKpyrjiBie hjih OBajiBHBie MHToxoH^pHH c miac- 
THHHaTBIMH KpHCTaMH H nJIOTHBIM MaTpHKCOM HMeiOT ^HBMeTp 300 — 500 HM. 
B 6a3ajiBHOH nacTH kjigtkh nacTo BCTpenaioTcn TeMHBie Tejia, 0 Kpy>KeHHBie 
MeMSpaHOH h HMeioipne reTeporeHHoe co,n;ep}KHMoe (pnc. 2). Bo3mo>kho, 
3to ayTo^arnnecKne BaKyojin, o6pa30BaBHiHecH npn ^ereHepapHH rnno- 
^epMajiBHBix KJieTOK nocjie jihhbkh (Zacharuk, 1972). 

no ftamiBiM CBeTOBoii MHKpocKonHH (Lees, 1952: BajiamoB, 1960), nn- 

TaHHe HKCOflOBBIX KJieipeH CBH3aHO CO 3HaHHTeJIBHBIMH H3MeHeHHHMH B CTpoe- 
hhh HHTeryMeHTa. B nepBBie #hh nHTaHHH npoHCxo^HT yTOJiipeHne KyTH- 
KyjiBi, a b KOHpe nHTaHHH — ee pacTn>KeHHe. 06pa3yiOH];aHCH b nepHOA 
nHTaHHH npoKyTHKyjia OTjinnaeTCH ot nponyTHKyjiBi rojio^Horo KJieipa Hajrn- 
nneM jiaMejuinpHOH cTpyKTypBi (pnc. 4, 5). Kan noKa3BiBaioT pe 3 yjiBTaTBi 

3JieKTpOHHO-MHKpOCKOnHHeCKOrO HCCJie^OBaHHH, JiaMeJIJIBI COCTOHT H3 (J)h6- 
Phjiji, o6pa3yion],Hx cjio>khbih pncyHOK (pnc. 5). Ohh orpaHnneHBi #pyr ot 
A pyra cjiohmh noBBiineHHOH ajieKTpoHHOH hjiothocth, b kotopbix (J)h6phjijibi 
opHeHTHpoBaHBi npH6jiH3HTejiBHO napajuiejiBHO anHKajiBHOH noBepxHOCTH 
rnno^epMBi. IJpHTpajiBHan nacTB jiaMejui xapaKTepn3yeTCH 6ojiee hh3koh 
3JieKTpOHHOH nJIOTHOCTBIO. 

B nepBBie r hh nHTaHHH o6pa3yioTCH jiaMejuiBi tojihi,hhoh 0.4 — 0.7 mkm 
c cjierna H3omyTOH $opMoii, noBTopmoipeii KOHTypBi anHKajiBHOH noBepx- 
hocth rnno^epMajiBHBix KJieTOK. CBeTJian peHTpajiBHan nacTB jiaMejui co- 
CTaBJineT okojio 1/3 oSipen tojiih,hhbi JiaMejuiBi. B TeneHne TpeTBero-neTBep- 
toto ftHen nHTaHHH o6pa3yiOTCH JiaMejuiBi tojihjhhoh 1.6 — 1.8 mkm, b koto- 
Pbix SojiBinan nacTB 3aHHTa peHTpajiBHoii 3JieKTpoHHO-npo3paHHOH o6jiacTBio. 
y HanHTaBHiHxcH Kjieipeii JiaMejuiBi, jie^Kaipne Henocpe^CTBenHO Ha# rn- 
no^epMajiBHBiMH KJieTKaMH, HMeiOT TOJiipHHy 0.4 — 0.5 mkm. Pacnpe^ejieHne 
3JieKTpoHHOH njiOTHOCTH b npe,n;ejiax Hanlon H3 hhx CTaHOBHTCH Sojiee paB- 
HOMepHBIM. 

BepxHHH nacTB npoKyTHKyjiBi, o6pa30BaHHan eipe ^o Hanajia nHTaHHH, 
coxpaHneT bo BpeMH nHTaHHH xapaKTepHyio roMoreHHyio CTpyKTypy (pnc. 4). 
O^Hano b Heii mojkho otmcthtb HenoTopBie H3MeHeHHH: pacnpaBJinioTCH 
KyTHKyjinpHBie CKJia^KH, yBejiHHHBaeTCH ^naMeTp nopoBBix KaHajiOB #o 

300 — 400 hm. 

3nnKyTHKyjia Ha npoTH>KeHHH Bcero nepno^a nHTaHHH coxpaHneT cboio 
neTBipexcjioHHyio CTpyKTypy. Pa3MepBi ee cjioeB ocTaioTcn npenmHMH, KpoMe 
cjioh IV, TOJiipHHa KOToporo yMeHBiuaeTCH ,n;o 70 — 140 hm. 

G HanajiOM nHTaHHH b CTpoeHHH rnno^epMajiBHBix KJieTOK nponcxo^HT 
pe3Kne H3MeHeHHH. Hx BBicoTa ,n;ocTHraeT 25 — 30 mkm, a pa3MepBi OBajiB- 
hbix H^ep yBejiHHHBaioTCH ^o 4— 5x7 — 8 mkm. B ipiTonjia3Me hx b nepBBie 
>Ke #hh nHTaHHH pe3KO B03pacTaeT KOJinnecTBO ajieMeHTOB rpaHyjinpHoro 
3H ) u;onjia3MaTH T iecKoro peraKyjiyMa (pnc. 4). B btot nepnoft b oKOJion,D;ep- 
hoh 30He n;HTonjia3MBi pacnojiaraioTCH naneTBi yiyiHHeHHBix napajuiejiBHBix 
Apyr Apyry pncTepH, HHor^a opneHTHpoBaHHBix b^ojib npo^ojiBHoii och 
KJieTKH. B anHKajiBHOH nacTH u,HTonjia3MBi ipiCTepHBi 3HAonjia3MaTHnecKoro 
peraKyjiyMa HMeiOT oKpyrjiyio $opMy (^HaMeTp 150 — 200 hm). B nojiocTH 
PHCTepH CO^ep>KHTCH $H6pHJIJIHpHBIH MaTepHaJI, a B HeKOTOpBIX H3 HHX — 
tjibiSkh ajieKTpoHHonjiOTHoro roMoremioro MaTepnajia. B nepno^ pocTa Ky- 
THKyjiBi Tanoe CTpoeHHe h pacnpe^ejieHne rpaHyjinpHoro 3H,n;onjia3MaTH- 
necKoro peraKyjiyMa coxpaHneTCH (pnc. 5). V HanHTaBiHHxcH KJieipeii kojih- 
necTBO ero 3JieMeHTOB 3HawrejiBHO MeHBiue. B btot nepno^ oh npe^CTaBJieH 
B OCHOBHOM OKpyTJIBIMH paCHIHpeHHBIMH IJHCTepHaMH. 

B oKOJion^epHOH 30He rnno^epMajiBHBix KJieTOK nnTaioipHxcH KJieipeii 
o6Hapy>KeHBi KOMnjieKCBi Tojib^^kh, hhcjio kotopbix Ha cpe3e MonseT #octh- 
raTB Tpex-neTBipex. 06 bihho KOMnjieKCBi Tojib^^kh coctoht H3 ^Byx-Tpex 
PHCTepH, OKpy>KeHHBIX SoJIBIHHM KOJIHHeCTBOM MeJIKHX ny3BipBKOB. I^HC- 
TepHBi HMeiOT 3JieKTpoHHO-npo3panHoe co^;ep>KHMoe. B Henocpe^CTBeHHoii 
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6jih30cth ot pHCTepH pacnojiaraioTCH Sojiee KpynHLie ny3bipbKH ^HaMe^poM 
150—200 hm co cbctjilim cojj;ep>KHMLiM (pnc. 6). 

06pam,aeT Ha ce6n BHHMaHHe pe3Koe yBejmneHHe nncjia mhtoxoh^phh 
b nepnoji; nHTaHHH (pnc. 4, 5). Mhtoxoh^phh oSjia^aiOT nonepenHbiMH nacTO 

paCnOJKHKeHHLIMH KpHCTaMH H MeJIK03epHHCTLIM MaTpHKCOM yMepeHHOH 3JICKT- 
Pohhoh njiOTHOCTH. B Hanajie nHTaHHH ohh pacnpe^ejinioTCH paBHOMepHO 
no Been n,HTonjia3Me, a k KOHpy nHTaHHH Sojitman nacTL mhtoxoh^phh coc- 
pe^OToneHa b anHKajitHLix 30Hax KjieTOK (pnc. 7). 

B 3toh nacTH n,HTonjia3MLi b TeneHHe Bcero nepno^a nHTaHHH co,o;ep>KHTCH 
Sojitmoe KOJinnecTBO ny3Lipi>KOB. Ily3LipBKH nepBoro THna (pnc. 8, 11) 
HMeioT ^HaMeTp 90—150 hm h xapaKTepH3yioTCH HajiHnneM co^ep>KHMoro 
cpe^Heii 3JieKTpoHHOH hjiothocth. Hx MeM6paHa HeceT nonpoB H3 cyS^e^H- 
hhh;, jie>naHi;Hx nepneH^HKyjinpHO ee noBepxHOCTH. IIy3LipbKH BToporo THna 
(pnc. 9, 10) HMeioT ^naMeTp 200 — 250 hm h o6jia,n;aioT 3JieKTpoHHO-npo3- 
panHBiM coji;ep>KHMLiM, hx MeM6paHa He noKpbrra o6ojiohkoh. Ba>KHo ot- 
MeTHTB, HTO MOp$OJIOrHHeCKH OHH CXOftHbl CO CBeTJIBIMH KpynHLIMH ny3bipb- 
naMH KOMnjieKca rojib,n;>KH. Ha mhothx (j)OTorpa$Hnx y,u;aeTCH Ha6jno,o;aTb 
coe^HHeHHe MeM5paHbi ny3bipbKOB nan nepBoro, Tan h BToporo THna, c ann- 
KajibHoii njia3MaTHnecKOH MeM0paHOH (pnc. 10). KojmnecTBO ny3bipbKOB 
nepBoro THna o^HHaKOBO Ha npoTH>KeHHH Bcero nepno^a nHTaHHH. Man- 
CHMajibHoe hhcjio ny3bipbKOB BToporo THna OTMeneHO b HanaJie nHTaHHH, 
b cepe^HHe ohh BCTpenaioTCH pe^no, a k KOHpy nHTaHHH hx KOJinnecTBO 
OnHTb CTaHOBHTCH HeCKOJIbKO BbIHie. 

C HanajioM nHTaHHH pe3K0 B03pacTaeT KOJinnecTBO mhkpobopchhok Ha 
anHKajibHOH noBepxHOCTH rHno^epMajibHbix kjictok. B HanaJie nHTaHHH bli- 
coTa mhkpobopchhok ocTaeTCH TaKOH >Ke, nan b KJieTKax rojio^Hbix KJien],eH, 
h cocTaBJineT 0.25—0.35 mkm, ho pacnojiaraioTCH ohh Sojiee TecHO h ynopn- 
^oneHHO (pnc. 10). PaccTomme Memjs,y MHKpoBopcHHKaMH b 3tot nepHOji; oSbihho 
cocTaBJineT 20 — 25 hm. Hx 3aKpyrjieHHbie annKajibHbie kohh,bi Haxo^HTCH 
b TecHOM KOHTaKTe c (jmSpHJLJiaMH npoKyTHKyjibi. B MecTax KOHTaKTa Ha 
njia3MaTHnecKOH MeMSpaHe 3aMeTHbi cKonjieHHH ajieKTpoHHonjioTHoro Be- 
H],eCTBa. B Cepe^HHe nHTaHHH MHKpOBOpCHHKH HMeiOT npe>KHIOIO BbICOTy, 
paccTOHHHe Me>Kji;y hhmh cocTaBJineT 90—100 hm. AnnKajibHbie kohh,bi mhk¬ 
pobopchhok b 3tot nepHoji; ynjiomeHbi, TOjmjHHa ajieKTpoHHonjiOTHoro Be- 
iH,ecTBaHanjia3MaTHnecKOH MeMSpaHe yBejiHHHBaeTCH^o 25 — 28 hm (pnc. 7,11). 

K KOHH,y nHTaHHH BbICOTa MHKPOBOPCHHOK ftOCTHraeT 0.9 MKM, a paccTOHHHe 
Me>Kjj;y hhmh coKpanjaeTCH ,n;o 15 hm; ohh HMeioT cjio>KHyio KOH^nrypapnio 
(pHc. 7, 9). 

B HenoTopbix MecTax MeHmy MHKpoBopcHHKaMH nojs, njia3MaTHHecKoir 
MeM0paHOH pacnojiaraioTCH crynjeHH h ajieKTpoHHonjiOTHoro BeipecTBa, k ko- 
TOpblM CO CTOpOHbl H,HTOnJia3MbI nOftXOftHT nyHOK MHKpOTpySoneK (pnc. 8). 
B btom MecTe noBepxHOCTHan MeMSpaHa o6pa3yeT BbipocT, TOJiiijHHa koto- 
poro b ocHOBaHHH cocTaBJineT 45 hm. Oh npo^ojDKaeTCH b nopoBbin KaHaji 
Ha 3HanHTejibHyK) rjiySHHy, r^e HMeeT bhjj; ajieKTpoHHonjiOTHoro (JnuiaMeHTa 
tojihjhhoh 20 hm. B OT,n;ejibHbix cjiynanx b nojiocTH nopoBbix KaHajiOB mo>kho 
HaSjHo^aTb orpaHHneHHbie MeMSpaHOH u;HTonjia3MaTHHecKHe BbipocTbi toji- 
hjhhoh 120 — 130 hm, CBH3aHHbie c noBepxHOCTbio rnno^epMajibHbix KJieTOK. 
BbipocTbi npoHHKaioT b HH>KHHe cjioh KyTHKyjibi Ha rjiy6HHy ^o 0.2 — 0.3 mkm 
b Hanajie nHTaHHH (pnc. 10) h £o 1.0 — 1.5 mkm b nepHO,n; pocTa KyTHKyjibi 
h y HanHTaBHiHxcH KJien^en (pnc. 11). 

OECY5K/fEHHE PE3YJILTATOB 

KaK noKa3ajiH 3JieKTpoHHO-MHKpocKonHnecKHe Hccjie^OBaHHH noKpoBOB 
hhm$ H. asiaticum , hx yjibTpacTpyKTypa b o6ih;hx nepTax coBna^aeT c yjib- 
TpaTOHKHM CTpoeHHeM noKpoBOB ,n;pyrHx KJien^en Tetranychus telarius (Hen- 
nebery a. oth., 1965), Hyalomma detritum (U,BHJieHeBa h MamaHCKHH, 1965), 
Laelaps echidnina (Warthon a. oth., 1968), Haemaphysalts leporispalustris 
(Nathanson, 1967, 1970), Parasitus sp., Tydeus sp., Oppia sp. (Brody, 1969) 
h Oppia coloradensis (Brody, 1970) h ^pyrnx HJieHHCTOHornx (HaceKOMbix 
h paKOo6pa3Hbix) (Locke, 1964; Zaharuk, 1972; Green a. Neff, 1972). 
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IlpoKyTHKyjia tojioji;hhx hhm(|) H. asiaticum HMeeT roMoreHHyio CTpyK- 
Typy. B to >Ke BpeMH npoKyTHKyjia, o6pa30BamiaH b nepnoji; nHTaHHH, HMeeT 
jiaMejuinpHoe CTpoeHne, THnHHHoe ajih 3H,a;oKyTHKyjiLi a pyrnx hjichhcto- 
hothx. JIokk (Locke, 1964) npe^nojiaraeT, hto jiaMejuinpHan KyTHKyjia 
MomeT jierKO pacTHrHBaTLCH b pa3JiHHHLix HanpaBJieHHax 3a cneT H3MeHe- 
HHH paCnOJIO>KeHHH (J)H6pHJIJI, H3 KOTOpLIX nOCTpoeHLI JiaMeJIJIBI. B03M0>KH0, 
JiaMejuinpHoe CTpoeHne KyTHKyjiLi, o6pa30BaHHOH b nepnoji; nHTaHHH, nr- 
paeT SojiBmyio pojib b npopecce pacTH>neHHH nonpoBOB H. asiaticum . Ilpn 
3tom, no-BH^HMOMy, nponcxo^HT nepepacnpe^ejieHHe (JmSpHJiJi b npe^ejiax 
jiaMejiJiH, o neM CBH^eTejiLCTByeT H3MeHeHne tojihi;hhi»i jiaMejui h pacnpe- 
^ejieHHH b hhx ajieKTpoHHOH njiOTHOCTH b nepHOA HanSojiBrnero pacTH>KeHHH. 
YjiBTpacTpyKTypa HejiaMejuinpHOH uacra npoKyTHKyjibi b nepnoji; nHTaHHH 
He H3MeHneTCH. PacTH>neHHe ee npoHBJineTCH jihhib b ysejiHueHHH ^naMeTpa 
nopoBLix KaHajiOB. 

ToHKoe CTpoeHne anHKyTHKyjiLi H. asiaticum 0Ka3aji0CB cxo^hlim c yjiLTpa- 
CTpyKTypofi 3nHKyTHKyjiH Apyroro npejjCTaBHTejiH ceM. Ixodidae — Haema- 
physalusleporispalustris( Nathanson, 1967) h, bo3mo>kho, HBJineTCH thhhuhlim 
Ajih hkco^obbix KJiemen. BnnKyTHKyjia, BepoHTHO, He no^BepraeTCH pac- 
TH>neHHio, 3a HCKjnoneHHeM Han6ojiee rjiy6oKoro cjioh IV, TOJinjHHa koto- 
poro k KOHpy nHTaHHH 3aMeTHO yMeHLinaeTCH. 

ToHKoe CTpoeHne rnno,a;epMajiLHLix KjieTOK rojio^Hbix hhm$ cxo^ho co 
CTpoeHneM rHno,o;epMaJii>HHx KJieTOK HaceKOMLix h paKoo6pa3Hbix b nepnoji; 
Me>KAy jiHHBKaMH (Noble-Nesbitt, 1963; Zacharuk, 1972; Green a. Neff, 
1972) h xapaKTepH3yeTCH cjia6i>iM pa3BHTneM rpaHyjinpHoro 3H,a;onjia3Ma- 
THHeCKOrO peTHKyJiyMa H MHKpOBOpCHHOK, MaJILIM KOJIHHeCTBOM MHTOXOHJi;- 
pHH. 

PaHee CBeToonTHuecKH 6bijio noKa3aHO, hto b nepnoji; nHTaHHH hkco- 
ftOBLix KJiemen yBejiHHHBaeTCH o6beM rmioji;epMajiLHLix KjieTOK h hx Hji;ep, 
nOBLIHiaeTCH 6a30(J)HJIHH Ii;HTOnJia3MI>I. THCTOXHMHHeCKH _b Hen bbihbjihiotch 
PHK h mejioHHan $0C(J)aTa3a, hto yKa3LiBaeT Ha Hajinrae HHTeHCHBHoro 
CHHTe3a 6ejiKOB (Lees, 1952; BajiamoB, 1960). 

yjibTpacTpyKTypa rnnoftepMajiKHLix KjieTOK nHTaiomHxcn KJieipeH cbh- 
^eTeJIBCTByeT 06 yCHJieHHH HX CHHTeTHHeCKOH aKTHBHOCTH. B HHX CO£;ep>KHTCH 
6ojibHioe KOJinnecTBO ajieMeHTOB rpaHyjinpHoro 3Hji;onjia3MaTHuecKoro pe- 
THKyjiyMa, pacnoJiaraioiperocH 6ojiee ynopH^oneHO, ueM b KJieTKax rojiOA- 
hlix KJieipeH. B nojiocTH pncTepH nacTO Ha6jiKmaeTCH $h6phjijihphlih MaTe- 
pnaji h ajieKTpoHHonjiOTHLie rpaHyjibi. AHajiorHHHLie o6pa30BaHHH onncaHLi 
b pncTepHax 3Hji;onjia3MaTHHecKoro peTHKyjiyMa KjieTOK, b kotoplix H^yT 
aKTHBHLie cHHTeTHnecKHe npopeccbi (Caro a. Palade, 1964). 

rHno^epMajiBHBix KjieTOK b nepnoji; nHTaHHH xapaKTepHO noHBJieHne 
HeCKOJIBKHX KOMnJieKCOB rOJIL^HSH, OCHOBHOH $yHKH;HeH KOTOpLIX HBJIHeTCH 
ynacTHe b ynaKOBKe h TpaHcnopTe npo^yrmpyeMLix rjictkoh npoTeHHOB (Be¬ 
ams a. Kessel, 1969). KoMnnenc rojiL^KH HMeeT CTpoeHne, no-BHjjHMOMy, 
TnnHHHoe ,o;jih KjieTOK rHno^epMLi HJieHHCTOHornx. IIoAoSHBie KOMnjieKCLi 
rojii>ji;>KH co cjia6o pa 3 BHTBiMH pncTepHaMH, cocTonipne npeHMyipecT- 
BeHHO H 3 CKonjieHHH ny 3 Lipi>KOB h BaKyojien, onncaHLi b rnnoAepMajiLHLix 
KJieTKax HaceKOMLix b pa 3 JiHUHbie nepnoji;Li hx bkthbhocth (Rinterknecht 
et Levi, 1966; Locke, 1969; Delachambre, 1969, 1970; Zacharuk, 1972). 

G KOMnjieKCOM Tojil^^kh CBH3aHO npoHCxo>Kji;eHHe no KpamieH Mepe oa- 
Horo BH^a annKajiLHLix ny3LipLKOB. IIy3LipLKH BToporo Tnna no cbohm yjiLT- 
pacTpyKTypHLiM xapaKTepncTHKaM cooTBeTCTByiOT KpynHLiM 3JieKTpomio-npo3- 
panHLiM BaKyojiHM, bxoahih;hm b ero cocTaB. Bo3mo>kho, nocjie^Hne hbjih- 
IOTCH KOH^eHCailiHOHHLIMH BBKyOJIHMH, KOTOpLie, KaK H3BCCTHO, yuaCTByiOT 

b HaKonjieHHH h BLiBe^eHHH H3 KJieTKH npo^yKTOB ceKpepHH (Caro a. Pa¬ 
lade, 1964; Beams a. Kessel, 1968). Monmo npe,a;nojio>KHTb, hto c noMOipbio 

ny3LipLKOB BTOpOrO THna npOHCXO^HT BLIBe^eHHe H3 KJieTKH npOTeHHOBLIX 
KOMnoHeHTOB (JopMHpyiomeHCH KyTHKyjiLi, nocKOJiLKy y,u;aeTCH Ha6jiHmaTL 
CJIHHHHe MeMbpaHLI 3THX ny3LipLKOB C nJia3MaTHHeCKOH MeM6paHOH Ha 
annKajiLHOH noBepxHOCTH kjictkh. IlpoHCxo>Kji;eHHe ny3LipLKOB nepBoro Tnna 
H HX pOJIL B KJieTKe OCTaeTCH HeHCHOH. 
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/Jjih nepnofla hhtuhhh H. asiaticum xapaKTepHO yBejiHneHHe KOJinnecTBa 
MHKpOBOpCHHOK Ha anHKaJIbHOH nOBepXHOCTH rnnO^epMaJIBHLIX KJieTOK. 
CHHTaeTCH, HTO MHKpOBOpCHHKH npHHHMaiOT yHaCTHe B 06pa30BaHHH XH- 

THHOBO-npoTenHOBBix (JjnSpHJiJi (Locke, 1969; Zacharuk, 1972), npnueM cy- 
mecTBeHHan pojib b 9tom npopecce otbo^htch yuacTKaM MeMSpaHLi noBbi- 
HieHHOH 9JieKTpOHHOH nJIOTHOCTH Ha KOHIjaX MHKpOBOpCHHOK. JIOKK (Locke, 
1969) . npe^nojiaraeT, uto 9th yuacTKH onpe^ejinioT opneHTapmo mhkpo$h6- 
Phjiji. B KyTHKyjie H . asiaticum HanSojiee hht6hchbho $opMHpoBaHne $h6- 
Phjiji nponcxoflHT, no-BH^HMOMy, b cepe^mie nHTaHHH, nocKOJibKy ynjiOT- 
HeHHH Ha KOHpax MHKpOBOpCHHOK b 9tot nepHO,n; HaH6ojiee xoporno Bbipa- 
TKeHbl. B KOHH,e nHTaHHH npOHCXOftHT yBeJIHHeHHe BBICOTbl MHKpOBOpCHHOK 
h ycjionmeHHe hx KOH^HrypapHH, hto, Beponrao, yKa3biBaeT Ha noBbime- 
HHe $yHKH|HOHaJIBHOH aKTHBHOCTH THnO^epMaJItHLIX KJieTOK, HanpaBJieHHOH 
Ha BbiBe^eHHe Beiu;ecTB uepe3 hx annKajinnyio noBepxHOCTb. 06 9tom >Ke 
roBopHT h yBejiHneHHe KOJinuecTBa mhtoxoh^phh b annKajibHOH H,HTonjia3Me 
b 9tot nepnoji;. 06Hapy>KeHHbie Ha anHKajibHOH noBepxHOCTH u,HTonjia3Ma- 
THHeCKHe BbipOCTbl, nO-BHftHMOMy, npHHHMaiOT ynaCTHe B (J)OpMHpOBaHHH 
nopoBbix KaHajiOB, KaK 9to npe^nojiaraeTCH ,h;jih aHajiornuHbix CTpyKTyp 
rnno^epMajibHbix KJieTOK ^pyrnx ujieHHCTOHornx (Green a. Neff, 1972; 
Zacharuk, 1972). BjieKTpoHHonjioTHbie $HJiaMeHTbi, yKpenjieHHbie b ocho- 
BaHHH nyHKOM MHKpOTpy6oueK, BepOHTHO, BbinOJIHHIOT OnopHyK) (jjyHKHiHK). 
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ULTRAFINE STRUCTURE OF THE INTEGUMENT OF THE TICK 
HYALOMMA ASIATICUM P. SCH. ET E. SCHL. 

DURING ITS STARVATION AND FEEDING 

L. I. Amosova 
SUMMARY 

Integument fine structure of H. asiaticum nymphs during their feeding and starva¬ 
tion has been studied. In hungry nymphs hypoderma has an ultrastructure typical for 
hypodermal cells of arthropods in the intermoulting period and is characterized by a poor 
development of granular endoplasmic reticulim, small number of mitochondria and ab¬ 
sence of Golgi complexes. The apical surface of the cells is covered with short irregularly 
scattered microvilli. The cuticle consists of the procuticle, which has a homogenous fine- 
granular structure, and four-layered epicuticle. During the feeding period hypodermal 
cells greatly increase in volume and the elements of granular endoplasmic reticulum and 
metachondria increase in number. Golgi complexes and a variety of apical vesicles have 
been observed. The number of microvilli on the apical surface increases that is accompa¬ 
nied by a cuticle growth. Procuticle, which is being formed within this period, has a la¬ 
mellar structure. 




Piic. 1—5. yjihTpacTpyKTypa noupoBOB rojioffiiofi ( 1 — 3 ) h niiTaiomeficn ( 4 — 5 ) 

miMtj) //. asiaticum . 

I — anHKajibiian naCTb KyTHKyjibi. Yb. 5 000; 2 — riinonepiviajibHbie kjictkh. Yb, 4 500; 3 — 
anHKajibnafl noBepxnocTb KyTHKyjibi. Yb. 52 000; 4 — 2-fi neiib nuTaimfi. Yb. 4 200; 5 — 4-fl neiib 
nHTanHH. Yb. 6 500; np — npOKyTHKyjia; jinp — JiaMejiJiHpiiafi npOKyTHKyjia; nrc — nopOBbie 
Kanajibi; an — amiKyTHKyjia; ck — CKonjieima ajieKTpoinioiuiOTiioro BeujecTBa b anHKajibiibix 
Koimax nopOBbix KanajiOB; si — irupo; 6m — 6a3ajibHan iweMOpana; Me — mhkpobopchiikh; 
At — mhtoxohuphh; zanp — rpaiiyjijrpubift 3imonjia3MaTHHecKHfi peTHKyjiyM ; ae — ayTOftarnne- 
cKne BaKyojin, I — cjiom I; 11 — cjiofi II; in — cjiofi III; IV — CJiofi IV. 




Phc. G—11. yjihTpacTpyKTypa ninoAOpMajii»iiHx kjictok II. asiaticum 

b nepnoA niiTamiH. 

6 — komilickc roJibfljKii. Yb. 40 000; 7 — miitoxoiihpiiii b amiKajibiiofi 30iie kjictok b koiiuc 
niiTamiH. Yb. 22 000; 8 — amiKajibiian 3011 a nmoHcpMajibiibix kjictok b cepcmmc miTamin, 
Bimiibi nyabipbKii nepBOro Tiina. Yb. 24 000; 0 — ny3bipbKii btopoto Tima b amiKajibiiofi 30iic 
kjictok b koiiuc miTamifl. Yb. 35 000; 10 — aniiKajibiiau 30iia mnoncpMaJibiibix kjictok b iiauajic 
niiTanwi. Yb. 22 000; 11 — MiiKpoBopcmiKii ii miT0njia3MaTiiHCCKiie BbipoCTbi iia amiKajibiiofi 
noBCpxiioCTii mnonepMajibiibix kjictok b ccpcmmc niiTamin. Ha KOimax MiiKpOBopcmiOK biiuiiw 
CKonjieiiiin ajicKTpoinionjiOTiioro BcmcCTBa. Yb. 30 000; yz — miCTCpiibi KOMnjicKca 
rojibjuHiii; cm — CBCTJibic ny3bipbKii KOMnjicKca rojiburan; n 1 — amiKajibiibic ny3bipbKii ncpBoro 
Tima; nil — amiKajibiibic ny3bipbKii btopoto Tima; Mm — MiiKpOTpyoouKii; ye — miTOnjia3Ma- 
TimccKiiii BbipocT; bum — BbipocT njia3MaTimcCK0u MCMopaiibi; mcJ) — MiiKpotfmOpiuiJibi npOKyTii- 
Kyjibi. OcTa:ibiibic ooo3iiauciiHn tc >kc, hto na puc. 1—5. 


